Introduction
STRATAN is a research analysis system under development at NASA Goddard. It uses forecast/assimilation techniques to produce global analyses of temperature, geepotential height, and winds on a 4 ø x 5 ø grid on standard pressure levels (1000 to 0.4 hPa) at õ hour intervals. The analysis is a three-dimensional optimal interpolation at and below 50 hPa, two-dimensional above. The analysis technique is described in Baker et al. [1987] and Takano eta!. [1987] . Applications to stratospheric transport are described in Rood et Data are prioritized with respect to their error characteristics. In the optimal interpolation analysis, observational and representation errors are assigned to each observation type. These errors define a priority system (i.e. data with lower errors wi• more strongly influence the analysis than data with larger errors). Since radiosonde data is considered amore accurate routine measurement of atmospheric temperatures, it is given smaller observational errors than satellite data.
Both radiosonde and satellite data are subjected to quality control procedures before being assimilated. Radiosonde heights and temperatures are compared for hydrostatic consistency. Satellite layer mean temperatures are converted hydrostatically into layer thicknesses. The height of the reference pressure level for the satellite sounding (usually 1000 or 850 hPa) is taken from the model 6 hour forecast. Thicknesses are then integrated above the reference level to produce heights at standard levels.
A proximity elimination is performed on all data available for an analysis. Data that are geographically within 0.5 degree of each other are subject to elimination based on the predetermined accuracy hierarchy. Radiosonde data are always kept over other data types; other data are kept or deleted according to their relative ranking among the nearby data.
Data are then compared to the first guess (the forecast) interpolated to the observation location. This is the gross check. Data that axe different from the first guess by more than a specified amount are flagged as 'suspicious.' For geepotential heights, this cutoff value increases with altitude, decreases in the tropics, and is independent of data type. Data may also be flagged as suspicious by the data producer. These data are treated the same as data flagged by the analysis quality control procedure. No attempt is made to use data flagged as 'bad' by the producer.
Suspicious data are compared to nearby good data values via a proximity check. If the difference between a suspicious observation and the first guess is within the gross check cutoff value of the average difference between the neighboring good data and the first guess, then the suspicious data is re-accepted into the analysis. If suspicious data fails a proximity check or if there are fewer than three nearby good observations, then the suspicious observation is rejected.
The number of radiosonde observations decreases rapidly with height, and the stratospheric sonde data is sparse. This is especially true in winter at polar latitudes because the balloons burst in the cold temperatures. Furthermore, the accuracy and precision of the sondes decreases with altitude [Nash and SchmidHn, 1987] . Therefore, the satellite data assume a dominant role in the middle to upper stratosphere. By 10 hPa essentially all of the data going into the analysis is satellite data. The satellite data also plays a dominant role in radiosonde sparse lower stratospheric regions (e.g. over oceans and much of the southern hemisphere). No satellite data are used below 100 hPa over land because they adversely affect the radiosonde data.
Since geopotential heights and winds are analyzed, temperatures are hydrostatically derived from heights and interpolated to standard pressure levels. Therefore, temperatures should be considered as a diagnostic field of the analysis. STRATAN temperatures will be compared to the actual observed radiosonde temperatures. Comparisons of STRATAN layer mean temperatures (derived directly from the analyzed heights) to other layer mean measurements are better, since interpolation effects are removed.
Results
Radiosonde stations used in this study are listed in Table faithfully represents the sonde data with the largest differences correlated with abrupt changes in lapse rates. These abrupt changes occur at the tropopause, but may also resalt from gravity waves and measurement errors. •, -.
-.
• These comparisons suggest that STRATAN currently produces Northern Hemisphere stratospheric temperature analyses comparable in quality to any available. The wind analyses through the entire depth of the stratosphere are unique to the system, and generate high quality transport calculations. Future improvements in the treatment of the upper boundary, analysis procedure, data checking, and forecast initialization should assure a measurable increase in analysis quality.
